INTRODUCTION
HISTORICAL personages are often alleged to have suffered from certain diseases or disabilities. Sometimes there is good evidence for this, but sometimes when the evidence is examined one wonders how the belief originated. At least three historical characters, and one biblical one, are frequently referred to as albinos. Two of them, Edward the Confessor and Timur, were real people, one being a King of England and the other the most powerful of the medieval Tartar rulers; the third is a figure in Persian legend, Zal. The albinism of the fourth, Noah, is examined elsewhere. ' Generalized albinism is a rare condition inherited as a Mendelian recessive. Although some variation in expression in the genotype occurs the phenotypical extremes share certain basic clinical characteristics. These are: (i) hair which is always white at birth but may become fair or straw coloured in adult life, (2) white skin which may redden but does not tan, (3) the characteristic eye findings of nystagmus, pale blue irides which give a marked red reflex, photophobia, often marked lacrimation, and some degree of defective vision usually quite severe.
For an individual to be confidently diagnosed as an albino from written descriptions, both the first and third of these must be mentioned. In the three cases under review careful clinical descriptions are not available and consequently some inferences are drawn. These are confined to the eyesight because albinism has no direct detrimental effect on the general physical and mental health, physique or expectation of life. The possibility of parental consanguinity is considered because, albinism being inherited as a rare Mendelian recessive, the incidence of kinship marriage amongst the parents of albinos is many times greater than that amongst the population as a whole. TIMUR Timur, the son of an impoverished local chieftain, was born in Kesh near Samarkand in A.D. I336. After an adventurous youth and many years of unsuccessful rebellion against the Jagatai descendants of the Genghis Khan dynasty who controlled the vast plains ofcentral Asia on which Kesh is situated, Timur at last seized power and by 1369 had become undisputed head of a new Tartar empire with its capital at Samarkand. High military and organizational talent enabled him to combine ruthlessly efficient administration at home with continuously successful conquest abroad, and when he died in 1405 while hastening to join his armies for the carefully prepared invasion of China he held sovereignty over the greatest territorial empire of the time. 328
The Albinism of Timur, Zdl, and Edward the Confessor
The colour of Timur's hair is usually described as 'white from youth'2 or even 'white from birth';3 indeed Gibb is emphatic in referring to a Timur white-haired from childhood as the 'authentic version'.4 Consequently Timur is often assumed to have been an albino, but the evidence is conflicting and will be examined in detail.
The fourteenth and fifteenth centuries were the golden years of Persian literature. The Habibus-Siyar lists over two hundred Persians who wrote chronicles, histories or biographies in this period, twenty-three during Timur's lifetime.5 Like Sultan Mahmud before him and Frederick the Great after, Timur coveted a reputation as a patron of letters, and throughout the expansionist period ofhis empire he pursued a definite policy ofattracting scholars to Samarkand. The works ofmost ofthese writers6 are lost or deal with grammar, logic or metaphysics, but at least five authors who were eye-witnesses of Timur, and three near contemporaries, wrote histories.7 In addition two Europeans who met Timur have left descriptive narratives.8
CONTEMPORARY EASTERN HISTORIANS9
Nizam-i-Shami. Nizam is the only chronicler to write a history of Timur during the latter's lifetime. It was Timur's custom to employ a retinue of amanuenses to record details of his campaigns, and Nizam, who voluntarily joined Timur's secretariat after the fall of Baghdad in 1393, SO won the king's confidence that he was given the task of editing the official records. The resulting history, in Persian, was written between 1400 and 1404,10 received Timur's approval, and forms the basis of most later accounts.11 In 1396 the crusading forces of Sigismund of Hungary were slaughtered by the Turks at Nicopolis and as a result Constantinople, heart of Christian Byzantium, lay virtually defenceless at Sultan Bayazid's feet. The Emperor Manuel, heir to the Caesars, in a desperate effort to save his heritage tried to rally support from the courts of Christendom and offered to surrender the Empire to his brother in exchange for a treaty with the Turks. His efforts were fruitless and in due course Constantinople was invested and would have fallen but for Timur who seized the opportunity afforded by the Sultan's preoccupation, invaded the eastern Ottoman dominions and completely annihilated the Turkish armies at Angora in I402. The victory was complete. Bayazid, his treasure, his capital city, his harem, were all captured and his army decimated. Amongst those taken prisoner were two Spanish envoys and Angelina, daughter of Count John of Hungary, a reluctant member of the Sultan's harem. Timur treated these captives with great courtesy, allowing them to return to Spain and sending Muhammad al-Qadi to Castille as his personal representative.
The news of Angora was received with relief in the courts of Europe, several rulers, including Henry IV of England, sending Timur congratulatory letters. Henry of Castille, in appreciation for the courtesy shown to his envoys, desiring to acknowledge his gratitude for Bayazid's defeat, and in a genuine endeavour to establish official relations with the Tartars, despatched a representative to Timur, and Ruy Gonsalez de Clavijo with a small party sailed from Seville in May, I403 on his long and dangerous journey. Presented These accounts show little consistency. The consensus of evidence suggests that Timur was bearded, of fresh or pale complexion, with long hair possibly not dark. There is no assertion that his hair was ever white and in fact there is some evidence to the contrary. In old age his sight was bad, having bilateral ptosis, but there is presumptive evidence that during much of his life his sight was not seriously affected.
33'
The oldest known portrait of Timur is by one of the last of the surviving artists of the Mongolian school and was drawn during Timur's lifetime.33 Some but not all authorities accept the identity of the subject. The oldest portrait in which Timur is unquestionably portrayed is by Bihzad and is from a MS dated I467, over sixty years after Timur's death. A late sixteenth century portrait by the court painters of the Mogul Emperor Akbar,* and a portrait from the Shah Jahan period of the seventeenth century, are basically similar to the earlier versions allowing for stylistic differences. In none is Timur's hair white although Bihzad's representation shows the fair complexion to which his biographers refer. An engraving, allegedly of Timur, dates probably from the sixteenth century and is possibly German in origin. From the subject's physiognomy, arms and accoutrements it is clearly a Europeanized version and hardly to be considered an accurate likeness. Here the similarity ends. This engraving represents a type rather than a person; such an artistic style was common in the sixteenth century. Also Marlowe's version is probably a dramatic interpretation of Perondinus' description (Appendix I) and the whole an effort to establish a parallel with classical heroes;35 and in Marlowe's time 'amber' signified a pale yellowishbrown rather than the yellow-white it denotes today. None of the contemporary historical sources were available to Marlowe in original form and he drew his information mainly from Perondinus,86 Mexia, 37 and Marlowe's play, and perhaps the engraving, could each in their own way have contributed to the legend of Timur's albinism, but they cannot explain the origin of Timur's white hair on which the legend must be based. HammerPurgstall, the nineteenth century German authority, states bluntly 'Timur's hair, white from birth like that ofthe famous Zal, contrasted oddly with the fresh bloom of his complexion'.40 He does not give his authority for this statement, although it was from an Eastern source, and could not have obtained his information from any of the known extant contemporary narratives referred to above and could hardly have been influenced by Marlowe or stylized engravings. Nonetheless the idea of a white-haired Timur still exists in the East amongst the writers of Persian primers41 and has been accepted by experienced travellers in Asia.42 Its origin remains shadowy but there may have been an effort in verbal tradition in Persia and central Asia to establish an heroic parallel between Timur and Zal.
Perhaps the last word should be from the grave. In I94I the Gur Amir mausoleum in Samarkand was opened and the interred remains established as Timur's from the pathological skeletal findings of tuberculous cavities in the right femur and tibia with bony fusion of the femur and patella, and complete bony ankylosis of the right humerus and ulna. It is established fact that during most ofhis adult life Timur was lame in the right leg and had a stiffright arm. 43 The skull shows him to have been of Mongol-Indian racial type, and there is the remnants of a well-developed beard, dark chestnut in colour heavily streaked with grey. 44 The discredited Alhacen, the bitter Arabshah and the imaginative Marlowe are nearest to the truth.
Two further questions remain; is there any evidence of consanguineous mating in Timur's parents and albinism amongst his sibs, or could Timur have been an albino with red hair and minimal ocular manifestations? Very little is known about Timur's family background but there is no evidence to suggest that he was the product of a close kinship mating or that any of his sibs were albinos. The second question is more difficult. Several authors describe cases with classical albino eye and skin findings but with red hair;45-8 therefore a red-haired albino genotype may occur. Photophobia due to hypopigmentation of the pigment epithelium of the eye together with absence of pigment from the uveal tract is a usual but by no means constant concomitant finding in albinism; indeed Pearson does not mention it when describing the chief clinical characteristics in the phenotype.49 It can often be mollified by the adoption of an acquired ptosis giving the slit-eyed or 'moon-eyed' appearance referred to in even the earliest reports of the San Blas albinos.50 Timur's ptosis could be ofthis type. Failure to mention nystagmus is ofmore consequence.
P. Froggatt
For reasons fully elaborated elsewhere61 the presence ofnystagmus should probably be considered the ultimate criterion in albinism and its absence in the genotype extremely rare. Nevertheless exceptions occur.62-6 Timur may be atypical in this respect; if so, then the failure of his biographers to mention red pupils need not be considered as separate evidence against albinism as there is a positive correlation between the degree of nystagmus and the degree of ocular pigmentation, the latter being responsible for the intensity of the red reflex. This is because the early pigmentation of the optic cup, apparent by the fourth or fifth week of embryonic life, plays an important role in the normal differentiation of the choroid and retina and the consequent development of the macula lutea and fovea centralis.57 Up to a point the same argument applies to the eyesight. Albinotic amblyopia is due to three main factors: (a) hypoplasia of the macula and absence of the fovea, (b) dazzling due to hypopigmentation of the normally pigmented structures of the eye, and (c) refractive errors. Most albinos have quite severe visual impairment especially in strong light, but when the retina contains rather more pigment than is usual in albinism not only will the nystagmus be diminished but the acuity of vision will consequently improve and may even approach normality. For the same reasons photophobia will be greatly reduced, and for Timur to be an albino it need not necessarily be inferred that his poor sight and bilateral ptosis are albinotic in origin but may be allowed to be senile which is the more likely.
To argue that Timur was a genotypical albino with red hair and minimal eye involvement is valid but unrealistic.
ZAL
Zal is an Arthurian figure of the Persian national epic. His life, his deeds, his appearance and his romance with Rudabah are related in a massive epic poem, Shahnama, which took half a lifetime to write and was completed about A.D. ioio.1 The author, Abool-Kassim, was awarded the honour of adopting the name Ferdusi ('the poet from paradise') in appreciation of the beauty of this work. The principal sources for the poem are the prose 'Khuday-ndmd originally written in Pahlawi and translated into Arabic in the eighth century, a Persian prose epic of the tenth century,2 and the rich oral traditions and legends of the country. The traditional story is that Zal, son of a general in the army of Manuchakar, king of Persia, was born with snow-white hair ... like a goose's wing, and cheeks with skin like the rose of spring. 3 4 Because of this indignity he incurred the disfavour of his father and was abandoned on the dreaded mountain of Elburz where he was nursed by the Simurgh, a mythical bird of great size and wisdom, which in its own right maintains a place in Persian legend. Ultimately recovered by his father, Zal grew to manhood, married Rudabah the daughter of the king of Kabul, fathered Rustam the 'Persian Hercules', and when he died he left behind a reputation for bravery and chivalry surpassed only by his son.
The Albinism of Timur, Zdl, and Edward the Confessor There are numerous references in the poem to ZaI's hair and eyelashes being white at birth and remaining so throughout life. This is an essential criterion of albinism. His cheeks are 'like the rose of spring', and again 'ruddy as the flower of the Judas tree'; his lips are 'like coral'. These also are consistent with albinism for although albinotic skin is white due to the absence ofmelanin, it sometimes, especially on the face, appears red due to the colour of the blood in the dermal capillary beds being visible through the pigmentless epidermis. Ferdausi gives two distinct versions of Zal's eye colour. The first is 'eyes ... like two lustrous narcissi'. Here there is a translation difficulty as 'abgiin', the word translated here as 'lustrous', can also mean blue or light coloured both of which are consistent with albinism. The second refers to his eyes as 'kir', the literal translation of which is 'pitch', which is at peculiar variance with the first description as well as being unsuggestive of an albino. Nowhere does Ferdausi mention red pupils, nystagmus, photophobia or amblyopia. That Zal's white hair is his only fault is repeatedly stressed and ... in vain would the fault-finder seek another defect.
Due to the epic character of the poem and the quasi-legendary position of Zil it would be unreal to apply theoretical arguments for albinism to Ferdausi's description. It may be significant that apart from Timur's lameness there is a striking similarity between this description of Zal and Hammer-Purgstall's of Timur. Despite the poet's opinion of white hair as a blemish and the initial disfavour which its possessor received, Persian As to his physical characteristics and outward appearance he was most handsome, of exceptional height distinguished by milk-white hair and beard, with a full face and rosy complexion. His hands were thin and snow-white, his fingers long and translucent. His whole body was free from blemish and he was every inch a king. He was agreeable yet preserved a proper seriousness, walking with lowered eyes and greeting everybody with the utmost affability. If roused to indignation by some just cause he was as fierce as a lion yet he did not vent his anger in abuse (see Appendix I).
There are several phrases in this passage which are suggestive of albinism. Edward's hair is described as 'milk-white' but no intimation as to whether it was so at birth. This cannot be considered important as Edward may well have been middle-aged when the chronicler saw him. The writer adds that Edward had a chubby face with ruddy skin and long delicate white hands and fingers. This could be suggestive, the failure to comment on the skin of the rest of the body being unimportant as the writer can hardly be expected to have seen more than the exposed parts of the king's body, unless the phrase 'his whole body was free from blemish' is genuinely objective. The only reference to Edward's eyes is the phrase 'walking with lowered eyes (humiliatis incedens visibus)'. This may indicate photophobia but it is a phrase often used by medieval writers when referring to scholars or ecclesiatics. Nowhere are the conclusive ocular characteristics of the albino mentioned, and the sentence 'His whole body was free from blemish and he was every inch a king' suggests that they were absent or not evident. In addition Edward did not lead the sequestered existence which his soubriquet suggests. He had a great enthusiasm for hunting and the chase, pastimes usually requiring something better than albinotic vision.
If Edward's appearance as described in the Vita is allowed to be accurate there is not enough evidence to support a diagnosis of albinism unless similar arguments are used as with Timur. But is the Vita an accurate description? Throughout the narrative the king and his deeds are viewed in a highly sympathetic light surpassed only by the gross flattery reserved for Queen Edith and her family. This is understandable as the biographer was addressing himself to Edward's widow from whom, by his own admission, he had received considerable financial help in the past and perhaps hoped for her patronage again. The accuracy of the passage should be assessed with these facts in mind, and although the writer is broadly accurate in historical and chronological details any undesirable physical or mental trait which Edward possessed is unlikely to be stressed even if mentioned.
No other contemporary accounts are known. The later chronicles, i.e. those of the twelfth century by William of Malmesbury, Osbert of Westminster, and Aelred of Rievaulx,7 and that of the thirteenth century by an anonymous chronicler and dedicated to Eleanor of Provence,8 are of little assistance as they borrow extensively from the original manuscript, except that Malmesbury describes the king's skin as 'white all over (toto corpore lacteus)'.
The Albinism of Timur, Zdl, and Edward the Confessor Two further points are worth consideration. Edward had a legendary reputation for performing miracles of healing. He was the original 'toucher' for the 'King's Evil'; but it was in curing the blind that he achieved his greatest fame. Any supposition that he was given this gift because of a defect in his own sight appears to be groundless, as the thirteenth century writer says: '. . . that he had a soul so clear and pure that he should be able to enlighten the darkened and thus to cure the blind'.
The second point is the absence of any close consanguinity between the Confessor's parents which does not exclude the possibility of albinism but is not in its favour (Appendix 2). Even though the albinism gene is not randomly distributed in the population, remote kinship, which is possible but unlikely, is of no importance as the overall gene frequency in the population may be as high as 1/50, this figure being calculated using the Hardy-Weinberg formula and a phenotype frequency of i/I o,ooo.9 Also, if Edward were an albino then the probability of either his full brother or his full sister or both being affected is 0.438. Historical documentation of their appearance is scanty but there is no suggestion that either were albinos.
The difficulty in being categorical about Edward's albinism lies in the fact that only one eye-witness description, insufficient in clinical details and probably distorted, is extant. The evidence is insufficient to demand a definite conclusion but it is unjustifiable to refer to Edward as an albino. 
